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Table 2 and Fipre 2 indicate that picture quality i. improved .ipificandy by removin,

some of the codin. anifacts (e.,., "twinkle" in Ihe stills), and by makin, the overall codin.

IIlOl'e efficient. This is observed in I variety of scenes chosen for Fiame 5. The Iverale

score for differences in picture quality compared to the UJlcoded oriainal is decreased by

more than I factor of two compared to the A'ITC-tested coder. Thus, the overall picture

quality is increased by It least a factor of two.

Another sipificant improvement is the scene chanae behavior. Improvement in the
deformatter hardware coupled with paper choice fA the buffer conuol parameters hu mide

almost all scene chan'eJ imperceptibly fast. Scene chanle "transients" are no Jon,cr'
visible.

TIle improved coder is now able to cope with source noise IJl(ft efficiently. Vertical noise

carinI at the input to the coder and higher codin. efficiency result in improvement of
picture quality in the presence of SOUJCe noise. As a measure of this improvement, coding

of noise-added static and mavin. zone plates raults in picture distortion that is about four
times less in the improved coder than in the ATIC-tested coder.

The transmission perfonnance is improved u well. The color stripe in co-channel

interf~nce from ATV into NTSC,is acme. The peak-to-aver&le power ratio is m1uced by

1.5 dB by optimizin. dispenion.

ThUs, the overall conclusion is that the improvemenrs are si.nificant and dramatic. All of

these improvements are made without usin. a lower number of binary seaments (i.e.,
without using a hiaher bit rate for video) and therefCft, the transmission performance is not
sacrificed. Indeed, in many cases not only is the picture quality improved, but the number
of binary segments is reduced overall.

4.1. Soft-Codl".

DSC-HDTV transmits a COIIstlnt number of symbols per second, but a friction of symbols
are transmitted with a 2-level sipalllld the mDIiniD. symbols lie 1I'Insmiued with a 4­

level sianal. Sepnents lransmitted with a 2-1e¥e1 sipal are more robust in the presence of

transmission enors. However, if "X" 2-levelseaments are used, the total number of

se,menu per frame lime is (240 - X), rauJdftI in reducdon of the video data rate fIom
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17.3 Mblsec to «240 - X) /240) x 17.3 Mblsec. Thus, alarJer "XM implies a lower bit rate

for video. but more robust ttansrnission performance. The aransmission performance also

depends upon:

a) hip c:odinl efficiency. allowinl USIF of alaraer number of 2-level sepnents.

b) amount and duty cycle of leak.

c) error c:oncealment in the receiver and

d) which segments are selected for 2-levelll'lllSmission

In the previous sections. we have described improvements a) throu.h c). These are.
expec:tICd to Jive substImiaJly better soft-c:odinl paformanc:e thin the ATrC-tested system.

We are currendy opdmizina item d) above. After this is done. we will optimize the overall
soft-coding perfOl1l1lftCe by making the best possible trade-off between pie:tme quality and

transmission performance. This may slightly modify some of the picture quality

measumnents given in the previous tables.

S. Improvements for ACATS Field Testing

This section describes improvements that will be made bereft Field Tesdn•.

5.1. Improvements to the Video CoderlDecoder

Spatially Adaptive Leak

Backlround

Normal scenes are coded well with the same leak value within a given frame. Howewr.
the c:odin. of scenes that contain putiaI scene c:bID.es. ex1l'elDe amounts of uncovered

backJlOund or very hip amplitude source IIOise. could be improved by 1daptiD. the

amount of leak to sc:eDe content on a bIock-by-biock basis within a frame.
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Problem

~ The DSC-HDTV video coder cumndy is not able to chan. the leak value within a frame in

the encoder. Variation of the leak is currently used in the decoder for enor concealment

only.

Solution

Spatially adaptive leak in the encoder requires modifICation to the followin. system

canponents:

• Forward Analyzer
• Leak computation in the encoder loop

• Formatter

• Deformatter
• Leak computation in the decoder loop

The forward analyzer would compute the displlced frame difference (l)FD) enerlY and the

oripnaJ frame enerlY for each block and decide which leak value to use in the encoder and

decoder loops. The 1 bit per block of leak selection information would indicate whether to

use the default leak value that is currently specified or to use a value at the other extreme.

For example. if the default leak were 15/16. a Jet bit would indicate the use of a leak of

zero (intra-frame codin.). The leak selection bits would be spatially compressed and could

be included in the channel data as an extension of the motion vector fonnat. Since the

current system sends some motion vector information per block even when motion

compensation is not used. 'the use of the motion vector fonnat for leak selection would

Fnerate little additional overhead.

Expected Improvement

Codin. of scenes which contain putial scene clwl.es; extreme amounts of uncovered
b&ckpound or very hip amplitude~ noise. wiD be sipificlntly improved.
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5.2. Improvements to the Transmission System

5.2.1. Adaptive Equalization on Data

.acklround

The DSC-HDTV system as delivered for ATI'C 1eI1ina udJized III adaptive equalizer which

.pted only durina the vertical sync n:ferenc:e every 1160 sec. As in other diaital
nnsmission systems. the data in the DSC-HDTV system can also be used for adaptina the

equalizer.

Problem And Manllestation

The relatively slow update rate was imposed by time COftStI'Bints to build the hardware. The

slow update rate of the adaptive equalizer reduces the ability to track movin, ,hosts as

mipt be encountmd with airplane flutter.

Solution

A new adaptive equalizer is beina~ped which allows updatina of the equalizer bued
on data. This will require modifyin, two boards in me DSC-HD'IV RlCCiver. The impIct of
this chan,e on the receiver cost will not be sipificant to the conclusions reached by

SS/WP3.

Expected Improvement

A faster update rate for the adaptive equalizer will improve the system's ability to track

moving ghosts.

6. Improvements After Field Testing

A number of improvements to the DSC·HDTV system will continue to be made after field
testin,. These will exploit new advances in~ssion and transmission teehnoiOlY in III

upward compatible way.
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6.1. Improvements to the Video Coder/Decoder

The following parameters and system components can continue to be optimized after the

HDTV standan! is set:

• Pen:eptual dnshoIds
• Coefficient scaling for quantization
• Buffer control

• Motion estimation
• Adaptive motion vector budget

• QuaIltizr vecD' selection

• Leak edapcation
• Adaptive source filtering
• Robust segment selection algorithm

All of these ue encoder modifications that can continue even after the HDTV service is

established.

7. Audio and Ancillary Data Features

Introduction

In order to provide more JeCeDt desirable services and features such u those identified in
ATSC document nll86 dated 213/92 and to provide a variable usilnment within the

terrestrial broadcutin. bi-rate!space by usinl headers and descriptors,- a flexible
assignment scheme is described.

•nus is clelcribed in die SMP'IE Heider/Delc:riJMOr Tilt Fon:e: Final Report. published in Ihe SMPTE
Journal, June, 1992
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De DSC·HDTV Audio and Ancillary Data Format Previously Certlned by

SS/WP·l

The DSC-HDlV System was cez:tified by SSIWP-l with the following fixed allocations for

audio and ancillary data:
1. Audio (stereo) pair on 2-level sipal1inl- 2$1,748 bls.
2. Audio (stereo) pair on 4-1evel sipalin.- 2$1,748 bls.
3. Ancillary Data (application undefined) on 2-level sipaling - 30,210 his.
4. Ancillary Data (application undefined) on 4-level sipaIing- 382,657 his.

Headers/Descriptors

The newly proposed use of headers/descriptors allows for flexible assignment of audio

data, video data, and ancillary data.

Reorpnlzatlon of the DSC·HDTV Data Frame

In the tenestrial broIdcutinl application, the HDTV sipal must survive a multiplicity of

interfemlCes and depadations. In the DSC-HDTV system the recovery of synchronizinl

information is liven bipest priority by makin. the datil field sync and datil sepuent sync

information periodic for the &lUtest lUaedness. The data synchronizinl infomwion can
be considered an implicit header with fixed, defined periodicity. The Datil Field Sync and

the Data Segment Sync locations in the Data Frame are shown in the example of Figures 6

and 7.

. Immediately followin. the Data Field Sync Secment is the Hader and Descriptor Selman

(2-level) which is error protected with (167, 147) T. 10 Reed-Solomon Code. The data

widt which the Headers ue associated are deliberately not positioned immediately

followinl in sequence because of the finite total number of available bits. This provides a

more economical use or the available bits.
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1.

2.

HeaderlDescriptor Sepaent
Data: 141 Bytes

Alhr"
16 Header Words. 8 Bytes Each:
• Senicc IIId Descriptor, 2 bytes (16 bits);
• PIdret Number, 2 bytes;
• PIcket LenJ1h, 2 bytes;
• Counter, 2 bytes.

Transmission Bit Map (TBM), 17 Bytes:
• TBM, 16 bytes + 1 bit;
• Reserved. '7 bits.

Pap 27

HtmDeiI'
Four primary data services.

1. Video Data
• DSC-HD'IV compressed video
• Orher video

2. Audio Data
• Surround Sound Audio
• Second Lanpqe Audio
• DeIcripIive Video ni.Jn.

• Audio for Hearin~
• Audio Expander ~trol
• 0Iher Audio

3. AnciDIry DaIa ,
• Closed Captioning
• Tdeeext
• PIoInm Guide
• Conditional Access, Encryption Keys
• PIoInm Mode Control
• OtherData

4. Con1lOl Data
• DaIa F'lCkIlftd Sepnent Synclaonization
• Test Data for System Meuweillent
• Enu Correction Parity
• Haders and DescriptorS
• TBM for Bi-me Transmission
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.A specific "Scenario 1" is shown in Table 3.

Header • Descriptor SCen.rlo 1

VIdeo Data (2L)
VIdeo Data (4L)

SegmentS/Fi.1d

47
148

BytetlField

13818
21756

BltSlField BitIl8ec

55272 3313006.99
174048 10432447.55

UIabII
B~.~~ Byt.~i.1d

2IM5 35574

145 2.0
1.0 13.0

13 26
20 40
14 28

882 1764

Sub To.- of Video Data Bytes

(18) Helders & TIM (21.)••
Program AucIo (2l)
4 (21 BIt) PubIc Keys (2L)
Closed captioning
Audio Expander (2l)

Sub Total (2L) Bytes
(2l)~msUs~ 6

2nd LMguage (4L)
Delcltpliv. Video (4L)
Special AudIo
Program Guide
T.....xt (4L)
Sublcriber Autholtzation (4L)

Sub Tota' (4L) Bytes
(~)~msUMd 7

Aclual Data~

Error Protection oata, Max Possible
2 Level

Segments
106

4 Level
Segments

155

525
133
133

5
70

163

1029

38367

38387
Tota'

Segments
261

BltllFieid BitslS.c

1110 · ...30.47
5520 33OMI.13

104 1233.77
180 95'0.41
112 8713.29

4200 251748.25
1084 13778.22
1014 13778.22

40 Ut7.10
560 33H6.43

1304 78111.84

230480 14111818.17

306936 18397712.24

.. Onty 13 HeIlderI UMd In example
TIM • Transmillion__for Bi-Rate Syst.m
(2l) • 2 Level T..-.nission
(~) • 4 Level TransrNslion

When Service Data is combined with Headers. En'Or Coneccion Pmty. and SyncbroniziDI.
the total Data Transport Format is formed IS shown in Table 4.
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HDTV Data Transport Format
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FRM • 33.36 ms StgIFrm Byt./S.g ByttlFrm %ofdata

' ...~"
HNder Field 1 2 147 294 0.33
DIIa Field 1 259 147 38073 42.41
AS Parity Field 1 261 20 5220 5.81

""Ider F1eId 2 2 147 294 0.33
DIIla Field 2 259 147 38073 42.41
AS Parity Field 2 261 20 5220 5.81

DB Field Sync 2 167 334 0.37
Test 8eg 1 167 167 0.19
Data Stgmenl Sync 525 4 2100 2.34

DSC-HDTV DIIa Frwne 525 171 89775 100 •
• Canesponds 10 21,524,425"2 biUltee.

Tabl. 4

A total Data Frame corresponding to the "Scenario I" is shown in Fiames 6 and 7.
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1---------- 171 Byt.....1u8ec --------.........1

1

2 3
4

5• 7•
10 ..

12 11
13

14

­2M
257
251
258
210
281
2U

FigUTt 6. HetJd6 & Descriptor ScenDrio I, Bi-Rare Datil FOrmal - DQIQ Field 1

,..,.,. Field 8yno T.......
'3 ,. ..., I 1111M I '0. ,.... I 3". 20PerlW

41"""" I
,. &.-.. 20 P.rlIy

'41 .... lOP.....

.I
,.., .... AudIo 1OP.rly

'.7 AudIo 10""""
J ,., Audio IOP,-

,.7 VIdeo GIDbeI 20 Partly

~ (MIN) 120 • ,.7 • 17,1.40 2.400

I
VIdeo Data "aI'''' W1

Partly or

(MAX) 240 • ,.7 • 31,210 ••100-• ......... Partly

• ,41,2nd • 20 P.1v
Ie 132nd 1 I 7OT.....xt I ........ I ,eov 2OP.iIY
• 11.DV I • SolIe Audio 20 P.1Iy

100 Soec Audio , .7CoM Aclc.- lOP...,,.7 &- 20PMtv,.7CondItioMf~ 20PMtv
,.7 CondIlioMl A-. 20Perlty

I--f-------- 171 Byt......5uSec -----------1..~1
213
2M­...7-..210

211
272

273
274

275
278

117

11.
111
120
821
122
123
824

125

FigUTt 7. HetJd6 cI Descriptor ScellDrio I, Bi-Rtue DaIa FomtIII - DtI1tJ Field2

,.,.... ,.....svnc ......,
113 (' 8t'Ie) ........ 117'" 1 10c.. I "-' J 3Exp. lOP.IIr

41&"'" I '. -- lOP. IV,., AudIo 20 PWt IV,., Audio 20 PMIV,., Audio lOP.,. IV

'.7 ....._ Audio lOP. IV

1 ,.7 Video c:JIc:le.I lOP.IY

J
(MIN) 120 x ,.7 • 17,140 2,400

VIdeo Data .aI'.ntW1 P.my or

(MAX) 24M) x ,.7 • 31,280 ••100

J ......,.. P8rly

- 1412nd 10'"132M I I 7OT.....xt I 1 PIaIIQd I 'IOV 20 P8rtIv-• ". fill I II 8DlIc Audio lOP_
• 'OOIMoAudio I .'Con11~ IOP8lllv
Ie

'.7 Condla-.aa- 2OP8ItIvIi ,.7 Condlion8t A-a 2OP8fIlv
,.7 CondtioMl AaceII 2OP8rily

117 Te.t Dat8
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Condltlona. AccealEncryption

In -scenario I" Table 3, ... spICe is aUowed f. fOIIr (26 bit) Public Keys on the most

J'IIIIId Ii.... wa¥__ (i.e., 2-1evel) ..~ data space for Subscriber
AathorizalionlAddlalinl OR the aormal .pli11. waveform (Le., 4-level) for pay-per­

view. A .bleribel' ..nh..of 1.8 biUioa units may be IddIaMd. An ex..mode of the

"system ill which 11M -.Jority of data it dcfIDed by the beaders to be Iddressina and

subscriber control .. would allow ....... mare dian 5.7 minioo AI_ribers per
miaute. Durinlthis time. other uciJIar)' cilia WCNId be Alppnaed and amiaimum quality·
audio/video service would be mUAWned. The use of helders aUows addressina
performance to be II'Ided temporarily for propm quality.

Compatibility With Packet Networks

The DSC-symbois ....anized in daaa .....ts that resemble packets, and &he data

IqIIIeIItS are arpniIed iato <lara flImes ofdUl'llioa 1129.97 ICC. In order to carry the DSe­
HDTV sipals Oft an ATM (Asynchl'cJnout Traufcr Mode) network, for example, the data
ill data frames would • encapsulated ill the ATM cell struetuI"C, which miaht then be

embedded in a SONET transmission system. The number of bits within a data frame will

very, since some .....ts Ire 2-level (WI) ...... are 4-Jevel (W2). It is Idvantapous

to Fnerate a constant bit-rate for network transmission. This could be done by repeatina

the WI selDlenti which would also provide more robustness for WI scaments. The
transmission bit map (TBM) contained within the dati frame indicates which dati seJIDCnts
are 2-1evel.

Conclusion

The newly proposed Ule of .....&n/descriptors as described in the SMPTE

Header/Descri,... Talk Fon::e: FiAIl Report, bas been shown above with a specific
example (Scelaario 1) wIaich incJudll the audio and anem., data services and features
described in the ATSC document T3(186.
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,8. Supplementary Testing

"-"' In order to quantify reliably the improvements to the DSC-HDTV system described here,

we believe that only a relatively~I portion of the full set ofAdvisory Commiaee tests is

ftlCIuired. It must be IeCOpized that the DSC-HDTV system hu abeady been fully tested.
. and that the Advisory Committee's ,oal is not full re-testin., but qualification of

improvements and verification of performance, insurin. that all chall,es ~ fully

documented and all implications and trade-offs~ understood. Althou,h full re-tesan.

could achieve this JOaI, it is neither necessary nor efficient. Supplemental tesan. should

saive for minimum but fully adequate tesDn, with iatelliaent tarletin. of selected areas 10.

be tested based on the improvements and chanps pmposed.

In addition. supplemental testing should be streamlined by modifyin. the test procedures.

Through the testin, experience at the ATIC, it became clear that the procedures. originally

written for anaIol systems, were needlessly time-consumin. for di.ital systems. An

example is the volin, process for findin. the Threshold of VisibiHty (TOV) and the Point of

Usability (POU). Durin. the DSC-HDTV re-testill' due to "stuck bits". more than twenty

TOVs and POUs were confmned within a fraction of a dB in just a few hours. The

s1re8mlining proved to be very effective and accurate.

For supplemental testing, all the Advisory Committee tests can be classified into three

Clte,ories:

1. Tesu which are unnecessuy because:

• Results wiD not substantiIJJy chanJC

• Effects of improvements and impHcations are adequately documented via
other tests

• Although improved results are expected. previous test data demonstrate

adequate performance

2. Tests which are necessary because:

• They document improvement
• They document other implications and ttade-offs of~nts
• They are not expected to chanae IUbslantillly but need to be spot-c:hecbd

3. Tests which are desirable but not necessary because:

• They only provide additional or SUPportinl information
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To help the Technical Subpoup or other Advisory Committee croups determine exactly

which supplemental teStS should be conducted. the folJowinC four tables are included:

• Table S lists thole tests which we believe are necessary for supplemental tesnna.
the improvements to be meISIJn'd, and an esdmate of the time required for ATI'C
10 complete the tests.

• Table filists thole tests which we believe are unnecessary, but desirable.

• Table 7 lists those tests which we beUeve are unnecessary for supplemental
tesrlna, and the reasons why.

• Table 8IU~S the improvements and the conapondinl1eSlS to measure
them, includin'1eSlS to evaluate trade-offs and possible impacts'on other upects
of performance.

The careful analysis depicted in these tables indicates that fully adequate supplemental

teaM, of the DSC-HDTV system could be acc:omplished in about three days of teSM. at

the ATIC. Given the increased experience of proponents and test center personnel, we

believe a full supplementary tesnn. proJJ'Im can be accomplished for the DSC·HDTV
system in one calendar week.
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Iln.atlel
ATTC
TI.f

r
2
2

10

O.S
V 1

~. P 4
Nole: . lion •• • nnama should use .......Iined procecUe wilh capen viewers simil.. ro

what .a clone cUin& System SpecifIC ...tina.
• Requires ATEL Testina.

IWA
ve • Venical Noite Carina

SV • Additional selection
Vec&QIS

QWSV • Proper Seleccion of
Quamizers, PateptIIII
Weiahas, Scale FlCton. IIld
VLCs

LO • Leak Offset

Be • Proper lutrer CanaoI,.......,..
DE .1mpIoYed Defarmauer

EffICiency
RSA. Proper~

Seuinp for Robust
Sepnenl selection
Alaorithm

po. Frequency Offtet

DIS' • Dispersion

PL • Pilot Level

Table 5. Necessary Supplemental Tests
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Desirable a.1 Not Neeeaary TtllI ••, ......... a.I•• Tested Itli••ted
ATTC
Ti.t

("'ra)
DiPaI-Specif'c IIMI Syt*I-5pecifc I~- _. s.inp For Robust 5

. AlDiIhm.
PicIIII'e D--.ce . 'csDue
I£»Emn

• V • .

t'cMode
Table 6. Desirable Supplemental Tests

r. THI a••u.
UHF Tiboo Tests I~e. Due 10 Lower Pilot_ Lower Pat-to-

A---.: - - FuIlv
Audio ~~..........,;,;.-

DIpIIIion ~BTSCAudiolftd SIDIIIIIaprooo_ But No Sipinc-a-ae Expec1ed
VBI- .

~".....-...~-I-
I.- -~.-

a.a-aicity/Colorimeuy No0..-
01 Phwiliafts lor Noa-ae

.0-
.......Iity 10 Multi.... and Noa-•
.. iR'"=__ .AM:N!A·IJA

....

~
w...
ro. :uvellil

All CaIft LIIbs Tall Except No ChInp in TOVs
a.-J0Inp Ind Acquisition
n- in Presence 01 Noile ud

i....

a-nea 0Inp IIId~tion TimelD~Picture is ImpnMd But No Tes&ina
111M in PresenceofNoile Iftd Reqund.

,IidaII. lcaam. 1l.1. ........w- All :Ounn. T..
I 10 Sinn

11Wl!!MiMd "Sc:ene~
NoiIe.."cled AdjIcen& NTSC NoOqe
a.-J InlO ATV

Table 7. Unnecessary Supplemental Tests
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'ixed ProblHl SoIu.lo. To , ...... IT... '0 Qu•••ir, T...... I ...... oeMr
'.'ro"..... 1.,11cM.... 8ad Tr",

I.ff•
Twinkle in sUlIs AdditionIIIeIection wcps 8IIic Video Quality ..-_•.,.

View......... Nade.
i '" I NJA • AlA

Block Iftifacts in zone Additional selec&ion vecton Flee Fonn Viewin, ofzone :SouR:e Maile.
pIItes pille CClKm t·...Video

Quality ..... NaiJe. C0-
iN/A. AlA.

BIUIhinI in zone pIaIe Leak offset insIeId ofmean Awe Fonn Viewin, of zone ~Hc*.",v·offIet .,.. ........ ideo
QuIIiIY...... NoiIe. Co-
~ -'NlA

Visible qUIMizaian error PIoper....... I*QIPIIIII Basic Video Quality Flee Porm View... Source
ill ....ted colen ......ale flC1Dll.lnd NoiIe. ee.:atenMian•

VLCs ItIndom NoiIe Co-daaIcJ
NlA •

Slow ICeM chanles Beaer bufl'er COIIII'Ol Scene Cuts Free Form View...PIIsh
......-rs. increued CIlIS. Rudom Noise. Co-

'.-d IN/A.
Fadin,ro II'IY durin, No ICIIt durinI enors ItIndom Noise. Co-cbInneI 'I'IwIhoId
IIeavy eMMel N/A cl AlA. PicIure~

impIinnents a.'ldlliIIicI duetoEmJrs.
TilDe V.,..a.-eI._Vidoo

......_of..... ...selection of 2-le¥el ItIIIdom Noise. Co-dIInne1
u.smisIion for motion dill NlA Pican Dill_....
ICIIIes ~...Emn.

111M V.,.. CIIIMeI
lInpIinDe•••• 1IIic Video- ..

Visible codift,lftiIacts in Addilionll seIecIion vectorJ ... Video Quality. .AwPCIIID
c:cnpla ICeMS wiIb Source Noise ~~"'''''NaiIe.NJA. AlA.
u.. ~ cn..-y iMMaace Lower pilot u"er Adjltent A/N ~Maile. Co-dIInnel
inIo lower NTSC c..... ·NlA cl AlA
u......y peIt-to- Reopcimize diIpenion PtIk-To-Aveap Power CCHMIneI A/N- 1..-0
Visible color II'ipe into Addidonal30 Hz oIfIet Co-chInneI A/N Co-cbInneI NlA
NTSC co-c:hInMI

Table 8. Improvements And Corresponding Tests



, Page 37

9. Summary And Conclusions

TIuou.h more careful tunin. and I series of ~ladvelymodest improvements. the overall

performance of the DSC-HDTV system has been enhanced sianificandy. Hi.hlipts of this

improved performance include:

• The comp1eIe mnoval of I VIrieIy ofcocIin. artifacts
• Jmprovemeat in overall pietu~ quality by more than I factor of two in terms of

quality diffeMK:e mauve 10 III uncocIed refaence

• Sipificandy inaased robustDeSS to soun:e noise

• ImpercepIibly fast scene chanccs
• Bener error concealment

• Elimination of faint color sttipes in ATV into NTSC co-channel interference

• Sipiftcandy improved soft-codinC performance

• Reduction ofpeak-to-averaae power ratio

AU of these improvements hive been accomplished without matin. any fundamental

chanps in the DSC-HDTV aJlOritluns or system u eenified by SS-WPI. They also have

not come at the expense of transmission covera.e or any other aspects of system

peJformance. Indeed, we expect the improvements in video coding efficiency to yield

sipificantly better soft-codinc peJfonnance.

A man&ceable set d supplemental tests has..poposed which will permit the Advisory

Committee to obtain I quantified measure of the improvements to die DSC-HDTV s)'S1lelD.

We believe this can also be done for implO\'Cments the other proponents may ask the

Technical Subpoup of the Special Panel to consider. Conducting such tests will help
ensure that the Advisory Conmittee bases its NCDIDI'DmClation to the FCC on the most up­
to-date. complete and ~lilbleinformation poaible. and ultimately will help gUarantee that

the nation is Jiven the best possible HD1V SytIIm for the decades to come.
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APPENDIX

Other Improvements Under Way

A.l. Two DSC·HDTV Programs in One' MHz Cable Channel

Cable TV operational requirements are sipiftcandy different from those for lemstrial

bro8dcast. The sipal-to-noise ratio in a 6 MHz channel is always IJUler than 3S dB.
Ocher interferers are concmlled to an even lower level. This means the diJitai RF modems
desiped for terrestrial broadcast. operatin. on a cable plant, have a considerable noise .

mqin. This excess mqin can be used to increase the data rate significandy. In the DSC­

HDTV system, camer RCovery and all data synchronization are accomplished by using

auxiliary signals. Because these systems are very accurate and robust, the system can

suppon a larger constellation without any chanles. On a modem cable plant, this same
hanlware could be used to receive a large constellation such as 16-VSB. The dall rate

would be 43 Mb/sec, precisely twice that used for terrestrial broadcast. This would allow

two complete hip definition signals to be carried over one 6 MHz channel on cable. The

system would "'Quire a sipal-to-noise-plus-interference ratio greater than 32 dB. well

within the capability of modem cable plants. The micro-reflections found in such cable

systemS an= easily within the capabilities of the DSC-HDTV adaptive equalizer.

Among other advantages, the ability to carry two hip definition signals in one cable

channel would go far toWard alleviating any problems that cable systems might have in

canyinl the additional hip definition tetrestrial broadcast channels.

Prototype hll'dware implementing the 16-VSB (43 Mblsec) modulation scheme has been

CODsttueted. It is currently demonstrable with data only, but work is propsin. to

intaface two completely independent 21.S Mblsec DSC-HDTV compressed data streams 10

be able to demonstrate two high definition proJI'ams in a single 6 MHz cable.

A.2. DSC·HDTV Consumer VCR

The cenification document for DSC-HDTV presented to SS/WP·l noted that the

compressed clara sipal could be recorded and played back usia, Super-VHS technology.
Experimental units have now been developed using S·VHS tape (O.S inch) and S-VHS
heads with modified transpon.
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The recorded lilnal is I 21.5 Mblsec dati stram derived from the HDTV ~iver after
Recd-Solomon error correction o(transmission errors. Upon playback. the recovered 21.5
Mbfsec dati stream is fed once llain throup che Reed·Solomon decoder to correct enors

Idated 10 the HI>-VCR tape medium.

The error-eorrected played-back dati saam is then demultiplexed into the video. ludio.

IDd ancillary data streams within the HDTV receiver (or subsequent decodin,.

The viability of VCR ftlCOIding o(DSC-HDTV has thus been demonstrated.


